Objective-To examine the variation in rates of admission to hospital among general practices, to determine the relation between referral rates and admission rates, and to assess the extent to which variations in outpatient referral rates might account for the different patterns of admission.
Introduction
Although general practice consumes a relatively small proportion ofthe total NHS budget, the decisions made in general practice are a crucial determinant of the use of hospital resources. General practitioners are said to be the gatekeepers to secondary care, making decisions about when a referral is necessary and choosing the appropriate specialist. As the patient's agent they are therefore responsible for shaping the demand for hospital services. In the British system almost every non-emergency admission to hospital is the result of at least two clinical decisions: the general practitioner's decision to refer and the specialist's decision to admit.
The recent white paper Working for Patients' expressed concern about wide variations in the rates of use of health care. General practitioners' referral rates to outpatient departments have been found to vary among practices by at least threefold or fourfold.' Wide variations in the rates of admission to hospital for many common conditions also exist among geographical areas within the country.4 Mostly, these variations do not seem to be related to underlying patterns of disease in the population. Explanations have focused on differences in the availability of resources, patients' expectations, and styles of clinical practice.
In an attempt to promote a more rational use of resources the government has introduced measures designed to encourage general practitioners to reassess their referral patterns. From April 1991 doctors will have to include their rate of referral to each hospital specialty in their annual report to the family health services authority' and will have to be prepared to discuss their referral rates with the authority's medical advisers. Presumably this measure is designed to focus attention on the outliers, particularly the practices with high referral rates, on the assumption that some practices are sending patients to hospital unnecessarily.
Expecting that a patient will be admitted to hospital is only one reason for referral to an outpatient department. Other reasons include the need for diagnosis and investigation, outpatient treatments or procedures, and advice or reassurance. 6 Little is known about the relation between outpatient referral rates and admission rates, although an individual practice's referral pattern would seem likely to influence the rate at which their patients are admitted to hospital. In theory admission rates should vary less than referral rates because specialists would be expected to make more uniform decisions than general practitioners owing to their greater experience of the particular conditions referred to their specialty. If the practices with high referral rates are sending more patients to specialist clinics unnecessarily the proportion of patients admitted to hospital from these practices would be expected to be lower.
We analysed data from the Oxford record linkage study and from a study of practice referral rates to determine how the pattern of variation in referral rates among general practices compared with that in hospital admission rates and whether there was any association between practice referral rates and admission rates. In addition, we examined whether any evidence suggested that practices with high referral rates were referring some patients unnecessarily. Of the 14 practices excluded, five were unable to supply age-sex breakdowns, four had dropped out during the second phase of the referral study, one straddled the regional boundary and referred most patients to another regional health authority, one increased its list size by a third between the two phases of the referral study, and three were in other districts (two in West Berkshire; one in East Berkshire). In addition: one practice had split into two during the referral study but was counted as one as it was not possible to separate the data on admissions. Rates could also vary among districts. Analysis of variance was used to assess the significance of any differences among the districts, and the variation among districts was then subtracted from the total variance. The adjusted variance was divided into the random and systematic components as described above. We also expressed these variances, before and after the subtraction of the random component, in a form similar to the coefficient of variation-that is, the square root of the variance expressed as a percentage of the mean rate.
The association between the standardised rates of referral and admission for individual specialties and all specialties together was examined by regression analysis. The significance of a linear relation was assessed after adjustment for possible differences among the districts. BMJ VOLUME 301 4 AUGUST 1990
Significant differences among districts were also found in the admission rates for ophthalmology (accounting for 42% of the total variance). Significant differences among districts were not found for any other specialty or for all specialties together. Table II shows the total variability among practices before and after adjustment for differences among the districts and the systematic component of variance after subtracting the random Poisson component. There were significant differences among the practices in referral rates and admission rates for each of the specialties, with the exception of referral rates to ophthalmology. Comparing the systematic variance between referral rates and admission rates showed two specialties (gynaecology; trauma and orthopaedics) in which the referral rate varied more than the admission rate and two (ear, nose, and throat surgery; ophthalmology) in which referrals showed less variation. In the two remaining specialties (general surgery; general medicine) and in all specialties together the variations between practices' referral and admission rates were similar.
The figure shows the relation between practices' referral and admission rates. The association between referral rates and admission rates was found to be significant (p<OO5) for general surgery; ear, nose and 
The presence of any levelling off effect was assessed by including a quadratic term in the regression model. Levelling off was significant only for general surgery, explaining a further 20% of the variance (F=6 4, df= 1,14; p<001). For gynaecology the quadratic term explained 18% of the variance, but again the term was not significant (F=4-0; df=1,14; 0-05<p<0-1). For the other specialties and all specialties together the quadratic term explained less than 10% of the variance.
Discussion
Not all admissions to hospital are the result of an outpatient referral from a general practitioner. Several other routes exist for admission, including emergency admission through an accident and emergency department and referral from another hospital department. Nevertheless, referral to an outpatient department is the first step to admission for most elective surgery, and our data show that the likelihood of admission after an outpatient referral is much higher in the surgical specialties than in other specialties. The association between outpatient referral rates and nonemergency admissions in these specialties supports the view that referral patterns in primary care are an important influence on rates of elective surgery.
Variations in referral rates among general practices have received more attention in Britain than variations in their rates of admission of patients. Our study, however, suggests that admission rates are no less variable, and in the cases of ear, nose, and throat surgery and ophthalmology they are more so. Variations among general practices in the same district seem unlikely to be the result of different patterns of disease or differences in the availability of resources. "' The most likely cause of the systematic variation observed here is differences in styles of clinical practice.
A consensus is developing that differences in styles of practice are due to clinical uncertainty in the face of limited evidence about the effectiveness of treatments.! There is greater disagreement about appropriate treatment for certain conditions than for others, and these disagreements cause large variations in rates of admission among adjacent small areas in several countries.'2 Rates of admission to medical specialties have been found to be more variable than those to surgical ones in North American studies,'3 and this was also found in our study.
Our and clinical uncertainty about the most appropriate investigation or treatment for many common conditions is probably the underlying cause of the differing patterns. We found three patterns of association between referral rates and admission rates depending on the specialty: firstly, an association between low admission and referral rates but less of an association between higher rates (general surgery -nd possibly gynaecology); secondly, an association between high admission and referral rates (ear, nose, and throat surgery and trauma and orthopaedics); and, thirdly, little or no association between the rates (general medicine and ophthalmology).
The first pattern suggests a levelling offin admissions from the practices with high referral rates. The average referral rate may be optimal for these specialties if the specialists' judgments are correct. In that case practices with both high and low referral rates should reconsider their current practices. 
